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TRANSDUCTION OF CU,ZN-SUPEROXIDE DISMUATSE 
MEDIATED BY AN HIV-1 TAT PROTEIN BASIC DOMAIN 
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Purpose: To observe the transduction of full-length superoxide 
dismutase(SOD) protein fused to Tat into human chondrocytes, 
and the regulatory function of transduced Tat-SOD against in- 
flammatory cytokine induced catabolic pathway. 
Methods: The pTat-SOD expression vector was constructed to 
express the basic domain of HIV-1 Tat as a fusion with Cu,Zn- 
SOD. We also purified histidine-tagged SOD without an HIV-1 Tat 
as a control SOD protein. Cartilage samples were obtained from 
OA patients and chondrocytes were cultured in both monolayer 
and explant. For the transduction of fusion proteins, cells/explants 
were treated with various concentrations of fusion proteins for 1 
hour. Transduced Tat-SOD protein was detected by fluorescein 
labeling of Tat-SOD protein, Western blotting and SOD activity 
assay. Effects of transduced Tat-SOD on the regulation of IL-1 
induced NO production was assessed by Griess reaction. 
Result: Tat-SOD was successfully delivered into both monolayer 
and explant cultured chondrocytes, whereas control SOD was 
not, and the transduction of Tat-SOD into cultured cells increased 
in a dose-dependent manner. The intracellular concentration of 
transduced Tat-SOD into cultured chondrocytes was detected af- 
ter 1 hour and the amount of transduced protein did not change 
significantly after further incubation. SOD enzyme activity was 
also increased in a dose-dependent manner. NO production in 
response to IL-1 stimulation was significantly downregulated by 
pretreatment with fusion proteins. 
Conclusion: This study is a proof of concept one to show that 
protein delivery employing Tat-protein transduction domain is fea- 
sible as a therapeutic modality to regulate catabolic process in 
cartilage. Construction of additional Tat-fusion proteins that may 
regulate cartilage metabolism favorably and application of it in in 
vivo model of arthritis is the subject of future study. 
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EJ Olson 1 , BR Lindgren 2, CS Carlson 1 
1Department of Veterinary Population Medicine, College of 
Veterinary Medicine, University of Minnesota, St. Paul, MN; 
2School of Public Health, University of Minnesota, Minneapolis, 
MN 
The role of periarticular osteophytes in the pathophysiology of 
OA is currently unknown. We have previously shown that long- 
term estrogen replacement therapy (ERT) significantly reduces 
the severity of articular cartilage lesions of OA and dynamic in- 
dices of subchondral (SC) and epiphyseal/metaphyseal cancel- 
Ious (EMC) bone in the proximal tibia of cynomolgus macaques. 
The aim of the present study was to assess the effects of 
long-term ERT on bone turnover indices in periarticular osteo- 
phytes in these same monkeys. One hundred sixty-five adult fe- 
male cynomolgus macaques were bilaterally ovariectomized to 
simulate menopause and randomly divided into three age- and 
weight-matched treatment groups for a 36 month treatment pe- 
riod. Group 1 (OVX control) received no treatment, Group 2 
(SPE) received soy phytoestrogens (at 129 mg/day human equiv- 
alent), and Group 3 (ERT) received conjugated equine estro- 
gens (at 0.625 mg/day human equivalent) in the diet; all mon- 
keys were labeled with calcein before necropsy. A midcoronal, 
plastic-embedded section of the right proximal tibia from 20 ran- 
domly selected animals from each treatment group was exam- 
ined histologically. Forty-nine of the sections (OVX control, n=16; 
SPE, n=16; ERT, n=17) contained lateral abaxial osteophytes, 
and measurements were taken from these sites. A digitizing pad 
and histomorphometry software (2X objective) were used to trace 
the outer osteophyte margins, bone perimeters, and void spaces. 
Calcein labels (sL, dL, IrLWi) were measured under fluorescence 
(10X). Osteophyte area and static (TbN, TbTh, TbSp, BV/TV) and 
dynamic (MAR, MS/BS, BFR/BS, BS/BV, dLS/BS, BFR/BV) his- 
tomorphometry parameters were calculated. The effect of treat- 
ment on osteophyte area and on static and dynamic histomor- 
phometry parameters was evaluated using the Kruskal-Wallis 
test. There was no significant reatment effect on osteophyte area 
or on any of the static or dynamic histomorphometry parameters 
(Table 1 ). 
For many of the dynamic parameters, the mean and median 
values were the lowest in the ERT group; however, unlike SC 
and EMC bone, ERT did not significantly lower bone turnover 
within osteophytes. We conclude that osteophyte area and bone 
turnover within osteophytes are not significantly influenced by 
long-term ERT. 
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Aim of Study: Cell proliferation is controlled by elements of the 
extracellular matrix (ECM), such as TGF-I~, fibronectin and colla- 
gen IV. The aim of this work was to study the effect of simvastatin 
on the expression of these molecules in the chondrosarcoma cell 
line C422 by simvastatin and how these modifications influence 
the cell cycle. 
Methods: The rat chondrosarcoma cell line (C422) was treated 
with the lipid-lowering agent simvastatin at different doses (vehi- 
cle, 0.1, 0.3, 1.0, 3.0 and 10 I~M) and during different imes (24, 
48 and 72 hours). The mRNA was extracted by the Trizol method 
and a real time RT-PCR was performed with specific primers for 
Abstract P314 - Table 1. Selected ynamic and static histomorphometry indices of lateral abaxial tibial osteophytes. 
MAR MS/BS BFR/BS BS/BV BV/TV Osteophyte Area 
OVX control 0.52 (0-3.84) 7.50 (0-32.51) 6.70 (0-215.21) 13.21 (7.60-19.41) 56.08 (26.57-87.87) 1.02 (0.39-6.72) 
SPE 0.75 (0-6.64) 9.32 (0-29.72) 29.71 (0-719.93) 13.32 (8.68-19.79) 65.52 (37.31-81.65) 1.16 (0.81-2.49) 
ERT 0.00 (0-1.67) 1.55 (0-24.87) 0 (0-151.25) 13.83 (8.54-21.77) 58.75 (40.30-82.59) 0.96 (0.49-5.49) 
p-value 0.107 0.248 0.101 0.475 0.946 0.490 
Values are presented as median (range). 
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these molecules. The cell cycle was analyzed by flow cytometry 
with propidium iodide. After protein extraction a Western blot was 
done with antibodies against p27, cyclin A and Rho A. Data was 
presented as mean 4- SEM of at least three different experiments. 
A rejection level of P< 0.05 will be considered significant. 
Resu l ts :  The chondrosarcoma cell line underwent a cell cycle 
arrest in the G0/G1 and G2/M phases, with a concomitant in- 
crease in the p27 protein expression and a decrease in the cyclin 
A expression. This alteration of the cell cycle was associated with 
an accumulation of the RhoA protein due to anomalous protein 
degradation because the alteration of the RhoA isoprenilation by 
the lipid isoprenoids from the mevalonate pathway. Besides, the 
simvastatin treatment caused a decrease in the mRNA expres- 
sion of the extracellular matrix components TGF-I~, fibronectin-1 
and collagen IV, which was reverted by the addition of mevalonate 
Conc lus ions :  In the best of our knowledge, in this work it is 
shown an association between the cell cycle arrest, the Rho A 
protein expression and the modifications of some elements of the 
extracellular matrix in the chondrosarcoma C422 cell line after 
simvastatin treatement. To dilucidate the link among these phe- 
nomena and how they affect the chondrocytes biology needs fur- 
ther studies. 
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EFFECTS OF  TGF-13 ON COLLAGEN BIOCHEMISTRY IN 
CARTILAGE 
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I n t roduct ion :  TGFI~ is believed to be a key mediator of tissue fi- 
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brosis as a consequence of extracellular matrix accumulation in 
pathologic states such as systemic sclerosis. TG FI~ increases ex- 
pression of collagen by fibroblasts and enhances crosslinking of 
the newly formed collagen. In cartilage repair, TGFI~ has differ- 
ential effects on proteoglycan synthesis, depending on the condi- 
tions. Until now however, not much is known about the effects of 
TGFI~ on collagen production by chondrocytes and its crosslink- 
ing. Our goal was to examine the role of TGFI~ in cartilage regen- 
eration concentrating especially on collagen biochemistry. 
Methods :  Bovine articular chondrocytes were cultured in algi- 
nate beads with either 10% FCS or in serum-free medium with 
ITS (serum replacement) and in the presence or absence of 25 
ng/ml TGFI~2. Proteoglycan synthesis (colorimetric assay), col- 
lagen synthesis and the number of pyridinoline crosslinks were 
measured biochemically (HPLC). Gene expression was anal- 
ysed using real-time PCR for type II collagen (COL2), aggre- 
can (AGCN), matrix metalloproteinase-1 (MMP-1), Lysyl Oxidase 
(LOX) and Telopeptide Lysyl Hydroxylase (TLH). 
Resu l ts :  Chondrocytes cultured with TGFI~2 in the presence of 
10% FCS deposited significantly fewer proteoglycans than the 
control without TGFI~, whereas the collagen content seemed to 
be unaffected. In contrast, when chondrocytes were cultured with 
TGFI~ in serum-free medium with ITS, deposition of both matrix 
constituents was upregulated compared to the control. Gene ex- 
pression data show downregulation of COL2, AGCN and MMP- 
1 expression in cultures with TGFI~ in the presence of 10% 
FCS. Replacement of FCS with ITS resulted in upregulation of 
COL2 expression and equal expression of AGCN compared to 
the control. TLH expression was only upregulated in both cul- 
ture conditions at day 11 in contrast to LOX expression, which 
was not influenced by TGFI~ neither in the presence of FCS nor 
ITS. Unexpectedly, TGFI~ resulted in less hydroxylysylpyridinoline 
(HP) crosslinks per collagen molecule. In contrast to the effects 
of TGFI~ seen on fibroblasts, where we have shown increased 
crosslinking of the collagen by addition of TGFI~. 
